Over the last 20 years, the zebrafish has become a powerful model organism for understanding vertebrate development and disease. Although experimental analysis of the embryo and larva is extensive and the morphology has been well documented, descriptions of adult zebrafish anatomy and studies of development of the adult structures and organs, together with techniques for working with adults are lacking. The organs of the larva undergo significant changes in their overall structure, morphology, and anatomical location during the larval to adult transition. Externally, the transparent larva develops its characteristic adult striped pigment pattern and paired pelvic fins, while internally, the organs undergo massive growth and remodeling. In addition, the bipotential gonad primordium develops into either testis or ovary. This protocol identifies many of the organs of the adult and demonstrates methods for dissection of the brain, gonads, gastrointestinal system, heart, and kidney of the adult zebrafish. The dissected organs can be used for in situ hybridization, immunohistochemistry, histology, RNA extraction, protein analysis, and other molecular techniques. This protocol will assist in the broadening of studies in the zebrafish to include the remodeling of larval organs, the morphogenesis of organs specific to the adult and other investigations of the adult organ systems.
Video Link
The video component of this article can be found at http://www.jove.com/video/1717/ Protocol 1. A male zebrafish will be dissected first, followed by a female fish. Before beginning the dissection, anesthetize a fish in 0.2% Tricaine and then euthanize it by incubation in ice water for 15 minutes. 2. Begin by lightly patting the fish dry on a paper towel and placing it on a dissecting mat. Externally, zebrafish have single dorsal, caudal and anal fins and paired pectoral and pelvic fins ( Figure 1 ). 12. Remove and discard the swim bladder. Unpin the fish and re-pin it ventral side up to dissect the kidney, which is located along the dorsal body wall. The kidney is a translucent pink structure associated with the dorsal aorta and pigmented cells. The kidney is divided into head, body, and tail regions ( Figure 5 ). Dissect out a piece of the kidney and place it in PBS. Tease apart the kidney tissue to reveal the renal tubules. Figure 5 . Location of head, body, and tail kidney along the dorsal body wall. 13. Dissect a female fish. As described previously, euthanize the fish in ice water and pat it dry before pinning it to the dissecting mat. Remove the skin from the side of the fish as previously demonstrated. The ovary is a bilobed structure that is suspended in the body cavity by a vascularized mesovarium. 14. Remove one lobe of the ovary, place it in PBS, and examine it with transmitted light. The oocytes can be teased apart using fine needles and then staged ( . Live stage I, II, and III oocytes observed under a dissecting microscope with transmitted light. 15. Next, dissect the heart from the fish. The heart is located posterior and ventral to the gill. Begin by cutting out the heart and all of the surrounding tissue and placing it in PBS. Carefully dissect away the tissue surrounding the heart, being careful not to damage the delicate atrium. 16. Place the dissected heart into Ringer's solution to observe the heart beat.
Identify the atrium, ventricle, and bulbus arteriosus ( 
Disclosures
Experiments on animals were performed in accordance with the guidelines and regulations set forth by the University of Pennsylvania Institutional Animal Care and Use Committee.
